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INTERMOUNTAIN POWER SERVI ION 
PERFORMANCE EVALUATION TEST REPORT 

UN T NO. 1 

I. SUMMARY 

Th repc.rt 
conducted ern 

the results obtained from a test 
t No 1. The results show that: 

The HP turbine efficiency is down 1.1% from the ASME test 
I e,f and down abc.ut 2.2% from the star 

I I of , but still 0.7% better than the heat 
balance value 

The IP efficiency is down 0.1 % from the ASME 
and about 0 6% from the star 

The tUi-bine I heat i down 1.5% from the ASME 
test and the VWO i down 2 4% With the 

cycl only partially isolated the heat rate i down 1.9% and 
the down .6% 

The tUi-b i ne flow i nd the measure flow 
the turbine pressures i down about IX. ly 
due to a flow restriction n the control valves 
no 1 box. A 1X low restriction accounts for about 1% loss 
in VWO 

The terminal differences and drain cooling values for all the 
feedwater heaters are within 3 of the val obtained 
during the ASME test. 

(i) 
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II~ INTRODUCTION 

A was conducted on IPP Unit No. 1 to determine 
the Hi Pressure (HP) and Intermed Pressure (IP) section 
efficiencies, and the overall of the turb ne cycl 
with and without cycl isolation. These test were run pr or to 
the so that I could be identified and 
corrected during the tests were conducted 
the efforts of the G E and Intermountain Power 

A series of f ve test points were conducted from 25 
27, 1989. All the points were conducted with 

the turbine control valves wide open. Dur ng points 3 and 5, 
block val were losed to eliminate identified 1 from 
entering ing the test cycle or ing any cycle 

INSTRUMENTATION 

The measurements required for the test were obtained 
from both station instrumentation and GE suppli t 
instrumentation For the measurement of some criti 1 

atures, GE provi I chromel constantan 
les with continuous leads from the hot junction to an 

<real ice) ice bath. The 1 were. 
to measure the follow 

* Main Steam (Throttl) 
Cold Reheat 

* He. t Rehea t 
* Crossovel-
'* Final 
* Feedwater From Htr 7 
'* Feedwater From Htr 6 

A copy of the calibration data for each 
in 1>: E. 

1 i incl 

T t transducers were provided G. for measuring various 
well the differential pressure the final 

feedwater flow lement. The final feedwater differential 
was measw-ed i'Ji th a hi accuracy Ruska transducer. Twelve 
tu";-b lie e>:haust pressures wel-e multiple>~ed to one Data Metri 
tl-ansducel- the of scanivalve. A hi pressure 
scanivalve and Ruska hi acy transducers were used for the 
following pressure measurements. 

Main Steam (Throttl ) 

'* Valve Chest 

'* 
* 
* Reheat 

* He.t Reheat 

* 10th 

* LOlfJ Pn:?SSLU-e Bowl 

) 
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The remaining measurements were obtained from station 
instrumentat on which was I the on dUl- i ng 
each test pc. i nt. 

V. CALCULATIONS 

v. 

For each of the five test point, the data obtained from the test 
i convel-ted te. engineering units and trumentation was 

ted fOl- watel- 1 , barometric pressure, and instrumentation 
cal itn-atic.n 
-I-elevant to the 
included in 

from the stat on log which was 
fil and i 
were then e·n 

iagram. diagrams for each test 
point are shown Figure 1 test points 4 and 5 
the measurements with test instruments I ly identi ied 

to provide the information for an in-place 
libration of station instruments at locations where critical 

testing were obtained. 

The of the test cycle was lculated supply the 
meaE.w-ement identi f ed on the ing diagram for each 
to a computer heat lance model of the turbine cycle 
some less cl-itical measurements, not e.b ined during thi test" 
the val from the ASME were For 
examples, all I flows are based on the ASME test 
results. -The for the test cycl calculations is 
contained in for each point contains 
detailed turbine results as well nformation on the 

e.f the cyc Ie. 

To compare the test heat and to design or the ASME 
test results, correction must be applied off 
ing condi ions and cycle conditions The ASME 

test was used. That is, these corrections 
are obtained from t on instead of the more complex 
heat bal method used for the analysi of full ASME test 
j-esul The cOl-rection curves al-e included in 
repc,rt. 

RESULTS 

A summal-Y Df per inent 1 frDm the lculation follows: 

1. HP Turbine i iency 

The effic of the HP turbine was measUl-ed during 
point The resul tabulated in Figure 6 along with the 
measured The HP efficiency at 
valves wide open is 86 7X. Th iency i plotted in 
Figure 7 along with the star test, full scal ASHE test, and 
heat bal values. At VWD, the test efficiency is 1.IX poorer 
than the ASME test va ,but still better than the design VWO 
heat balance. This 1.1X deter oration i worth an estimated 
0.2% in turbine heat rate. 

1 
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The test value of the major vari which affect the ~ycle 
are shown in F 

test cycle resul for 
9E along with the 

and heat rate. Thi has 
been used n with correction curves in ix B to obtain 
the contract cycle results for and heat rate. The 
corrected is plotted n Figure Iso contains the 
design heat rate curve and the As 
summarized in Table I, the the 
point ranges from 3.06 % to 1.49 % poorer than the ASME test 
l-esul ts and the is down from the 2.8 % to 
2.3 %. The 1 range in results is prim;;u-ily tributed to 
cycle ilion Test point 1 was conducted with the cold 
reheat supply for auxiliary steam in points 2 
and 4 were conducted with the cold reheat ly out of 
servi but with all other valves in normal tions. 
points 3 and 5 were conducted with block closed where 1 
had identif ed. 

Test points 3 and 5 heat rate is down 1.55% and the VWO 
i down 2.3%. The deterioration in HP and IP effic 
summari in Table II account for 0.25% loss in heat rate 
and 0.35 ~; le,ss in The measured VWO flow is down 0.9% 
fn:.m the ASME test l-esults. The turbine pressures Iso 
indicate the the flow to be down about 1%. Since all turbi 
pressures down about from the first to the LP 
bowl, the reduction in flow capaci i due to restriction 
in the control valves of first (ie no I box). The 

, 01-

\lJhich "Jere not measw-ed 
e.f the 
errCH- wh ich can 
feedwatel- ne. Ie. 
calculation of heat rate. 

4. Feedwater Heaters 

The feedwater termi I d 
ix A of the heat bal 
of the value measured dur 

( 

be attributed to LP 
of 

Some 

10 mil is worth 0.6 % on the 

and drain cooling val Ii 
11 w thin about 3 

the ASME test. 

1 1 



SUMMARY OF RESULTS 

TABLE I 
HEAT RATE AND LOAD --_ ....... _--

TEST HEAT PCT PCT 
POINT RATE CHANGE (KW) CHANGE 

------------
DESIGN 7818 0 733.0 

ASME TEST 7736.4 1.04% 878606.0 3.16% 

1989 TEST 
1 7972.8 3.06% 853649.0 -2 84% 
2 7884.3 1.91% 855580 0 62% 
3 7860. 1.60% .0 -2.29% 
4 7882 1 1.88% 855332.0 65% 
5 7852.0 1.49% 856999 0 .46% 

SECTION EFFICIENCI TABLE I 

TEST HP PCT IP PCT 
POINT TURB NE CHANGE TURBINE CHANGE 

====== 
DESIGN 86.0 89.3 

STARTUP TEST 88. 3.00% 92.0 3.02% 

ASME TEST 87.6 1 06% 91.6 -0.45% 

1989 TEST 86.7 1.09% 91 -0 13% 

1 
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TEST 
POINT 

-------_ .............. _-
DESIGN 

ASME TEST 

1989 

2 
3 
4 

SUMMARY OF RESULTS 

THROTTLE FLOW 

FLOW 
LB/HR 

6122730 

6301995 

6298542 
6245905 
6251320 
6250552 
6237983 

PCT 
CHANGE 

-0.1Y. 
-0.9~< 

-0 8% 
-0.8Y. 
-1.0Y. 

TURBINE PRESSURES -
TABLE IV 

TEST FIRST PCT 
POINT STAGE CHANGE 

------------
AS ME TEST 1960.9 

1989 TEST 
1 1931.1 1.5 
2 1 -1.5 
3 1932.0 -1. 
4 1932.4 -1.4 

1932.8 -1.4 

TEST HOT PCT 
POINT REHEAT CHANGE 

------------
ASME TEST 537.8 

1989 TEST 
1 513 2 -4 6 

530.2 1.4 
3 530.9 1 3 
4 529.2 -1 6 
5 .6 1.3 

TO DESIGN 

4TH 
STAGE _ ....... _------_ ...... -

1096.1 

1080 5 
1084 5 
1084.8 
1083 3 
1085.1 

10TH 
STAGE --_ ....... _ ....... ------

236.7 

224.7 
232.9 
233.7 

.8 

.9 

TABLE III 

UNACCOUNTED-FOR 
LEAKAGE 

LB/HR PCT 
-----­_ ...... _---
-13517 
-28049 

-21194 
-27662 

-0.2Y. 
-0.4% 
-0 2% 
-0.3% 
-0.4% 

STEAM CONDITIONS 

PCT 
CHANGE 

1.4 
-1.1 
1.0 

-1 2 
-1 0 

PCT LP 
CHANGE BOWL 

PCT 

====== ====== 
121.8 

-5.1 116.6 -4.2 
119.9 -1.5 

1 3 120.4 1.1 
-2.1 119. -1 8 

1 6 120.4 1.1 

1 
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TEST NO. 

THROTTLE (P 

THROTTLE <T) 

VC (P) 

FIRST STG (P) 

COLD RHT. ( P ) 

COLD RHT. (T) 

HOT RHT. (P> 

HOT RHT (T) 

LP BOWL (P) 

LP BOWL (T) 

HP EFFY. % 

HP EFFY. CORR 

PI/PT RATIO 

IP EFFY. % 

EXHAUST A ("HG) 

EXHAUST B ("HG) 

EXHAUST C ("HG) 

FW OUT H6AB (T) 

FW OUT H7AB (T) 

FI,.J OUT HaAB (T) 

FFW FLOW #/HR 

BAROMETRIC <Pi 

INTERMOUNTAIN POWER SEVICE CORPORATION 
IPP NO. 1 PERFORMANCE EVALUATION 

SUMMARY OF GE MEASURED TEST DATA 

1 3 4 

2399 2399. 2397.02 2399.8 

996.53 996.7 1000 991.1 

2374.8 2373.7 2373. 2375.9 

1920. 1922 1919.78 1922. 

564. 570.92 572.3 

620.3 622.9 625.51 618.5 

.5 528.9 3 529.1 

1002.1 1003.7 1001.04 1001.3 

11 .73 119.6 119 59 119.61 

620.6 621 619 82 619 03 

86 53 B6.71 86.81 86.62 

86.500 86.6B1 B6 816 86.543 

0.8005 0.8010 0.8009 0.8011 

91. 91.41 91.51 91 4B 

2.775 2.486 .531 

2.425 2.421 2.491 

.132 2 099 2 051 2.158 

394 396.25 395.19 395.1 

477.6 478.85 478.73 47B.7 

550. 550.8 .05 551.57 

6273662 6222007 62071 6246463 

1 525 12.61 12.58 1 • 1 

PRESSURES (P) PSIA 
TEMPERATURES (T) = DEG F 

5 

2398.7 

995.3 

2374.7 

1922 08 

571.9 

621 8 

528.7 

1000 1 

119 98 

619.1 

86. 

86.689 

0.8013 

91.46 

573 

2.484 

2.146 

395.15 

478 4 

551.67 

6216605 

47 
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IPP UNIT No 1 

CORRECTED HEAT RATE AND LOAD 

TEST POINT 1 

TEST LOAD 
TEST HEAT RATE 

863974.0 kW 
7883.8 Btu/kW-hr 

GROUP 2 COF:RECT IONS 
DESIGN 

THROTTLE PRESS 241 . 
THROTTLE TEMP 1000.0 
HOT REHEAT TEMP 1000.0 
REHEATER PRESS DROP 10.0 
EXHAUST PRESS. 2 3 

COMBINED CORRECTION 

HEAT RATE WITH GROUP 2 CORRECTIONS 
LOAD WITH GROUP 2 CORRECT DNS 

GROUP 1 CORRECTIONS 
=================== 

TOP HTR TD (F) 
TOP HTR PRESS DROP 
EXTR TO BFPT (%) 
MAIN STM SPRAYS 
DESIGN APH 
REHEAT SPRAYS 
FLUE GAS REHEAT 
TEST APH 
MAKE-UP (%) 

DESIGN 

3 
4 09 

o 
2.3 

o 
o 
o 
1 

HR WITH COND PMP PWR AND SLOWDOWN 

COMBINED CORRECTION 

HEAT RATE WITH GROUP 1&2 CORRECTIONS 
LOAD WITH GROUP 1&,2 CORRECTIONS 

TEST 

2399.0 
996.5 

1002.1 
7.4 
2. 

---_ ....... _ .............. -
1.59 
1..21 
4. 

0 
0 
() 

74100 
1 140 

0 

HR 
CORR 

1.0003 
1 0006 
o 9997 
0.9974 
1.0021 

1.0001 

7883.1 

HR 
CORR 

1.0005 
0.9997 
1.0009 
1.0000 
() 9876 
1.0000 
1 0008 
1 0021 
0.9983 
o 9988 

o 9887 

7972.8 

1 

LOAD 
CORR 

0.9946 
1.0003 
1.0010 
1.0067 
0.9979 

1.0005 

863576 4 

LOAD 
CORR 
...... _-------

1.0037 
o 9977 
o 9991 
1.0000 
1.0124 
1.0000 
0.9992 
0.9978 
1.0018 
1.0000 

1.011 

853648.8 



IPP UNIT No. 1 

CORRECTED HEAT RATE AND LOAD 

TEST POINT 

TEST LOAD 
TEST HEAT RATE 

868834.0 kW 
7773.6 Btu/l~W-hr 

GROUP 2 CORRECTIONS 

THF:OTTLE PRESS 
THROTTLE TEMP 
HOT REHEAT TEMP 
REHEATER PRESS DROP 
EXHAUST PRESS. 

COMBINED CORRECTION 

DESIGN 
---------

241 .2 
1000.0 
1000.0 

10.0 
2.3 

HEAT RATE WITH GROUP 2 CORRECTIONS 
LOAD WITH GROUP 2 CORRECTIONS 

GROUP 1 IONS 

TOP HTR TD (F) 
TOP HTR PRESS DROP 
EXTR TO BFPT 00 
MAIN STM SPRAYS 
DESIGN APH 
REHEAT SPRAYS 
FLUE GAS REHEAT 
TEST APH 
MAKE-UP (Yo) 

DESIGN 

-2 
3 

4 09 
o 

2. 
o 
o 
o 
1 

HR WITH COND PMP PWR AND BLOWDOWN 

COMBINED CORRECTION 

HEAT RATE WITH GROUP 1&2 CORRECTIONS 
LOAD WITH GROUP 1&2 CORRECTIONS 

TEST 

2399 5 
996 7 

1003.7 
7.6 
2 4 

TEST 

1.43 
1 32 
4.31 

0 
0 
0 

107550 
2020 

(> 

HF: LOAD 
CORR CORR 

1.0003 0.9948 
1 0005 1.0003 
0 9995 1.0017 
0 9976 1.0064 
1.0008 0.9992 

o 9987 1.0024 

7783.7 
866782.3 

HR LOAD 
CORR CORR 

--------........ 

1.0005 1.0035 
0.9997 o 9978 
1 0011 0.9989 
1.0000 1.0000 
0.9876 1.0124 
1.0000 1.0000 
1.0012 0.9988 
1.0000 1 0000 
0.9983 1.0018 
0.9988 1 0000 

0.9872 1.0131 

7884.3 
855579.8 

1 



IPP UNIT No 1 

CORRECTED HEAT RATE AND LOAD 

TEST POINT 3 

TEST LOAD 869350.0 
TEST HEAT RATE 7746.1 

GROUP 2 CORRECTIONS 
DESIGN 
....... _-------

THROTTLE PRESS 241 .2 
THROTTLE TEMP 1000 0 
HOT REHEAT TEMP 1000.0 
REHEATER PRESS. DROP 10.0 
EXHAUST PRESS. 2.3 

COMBINED CORRECT ON 

HEAT RATE WITH GROUP CORRECT ONS 
LOAD WITH GROUP 2 CORRECTIONS 

GROUP 1 CORRECTIONS 
ISN 

TOP HTR TD (F) -2 
TOP HTR PRESS DROP (%) 3 
EXTR TO BFPT (%) 4.09 
MAIN STM SPRAYS 0 
DESIGN APH 2. 
REHEAT SPRAYS 0 
FLUE GAS REHEAT 0 
TEST APH 0 
NAKE-UP (%) 1 
HR WITH COND PMP PWR AND BLOWDOWN 

COMBINED CORRECTION 

HEAT RATE WITH SROUP 1&2 CORRECTIONS 
LOAD WITH GROUP 1&2 CORRECTIONS 

kW 
Btu/kW-hr 

TEST 

2397.0 
1000.7 
1001.0 

TEST 

7.6 
.3 

1 .. 14 
1.28 
4.12 

o 
o 
o 

102890 
107100 

o 

HR 
CORR 

1.0004 
0.9999 
0 9999 
0.9976 
1 0002 

0.9980 

7761.6 

HR 
CORR 

1.0004 
0.9997 
1.0001 
1.0000 
o 9876 
1 .. 0000 
1.0012 
1.0014 
0.9983 
0.9988 

0.9875 

7860. 

1 

LOAD 
CORR 
---------

0 9938 
0.9999 
1.0005 
1 0062 
0.9998 

1.0002 

869209.7 

LOAD 
CORR 

1.0032 
o 9978 
0 .. 9999 
1 0000 
1 0124 
1.0000 
0 .. 9988 
0.9986 
1.0018 
1 .. 0000 

1.0124 

858522 .. 7 



IPP UNIT No. 1 

CORRECTED HEAT RATE AND LOAD 

TEST POINT 4 

TEST LOAD 
TEST HEAT RATE 

866658.0 kW 
7795.4 Btu/kW-hr 

GROUP 2 CORRECTIONS 
=================== DESIGN 

THROTTLE PRESS 2412.2 
THROTTLE TEMP 1000.0 
HOT REHEAT TEMP 1000.0 
REHEATER PRESS. DROP 10 0 
EXHAUST PRESS. 2.3 

COMBINED CORRECTION 

HEAT RATE WITH GROUP CORRECTIONS 
LOAD WITH GROUP 2 CORRECTIONS 

GROUP 1 CORRECTIONS 
--------------------------------------

TOP HTR TD (F) 
TOP HTR PRESS DROP (%) 
EXTR TO BFPT (%) 
MAIN STM SPRAYS 

DESIGN 

3 
4.09 

o 
DESIGN APH 2. 
REHEAT SPRAYS 0 
FLUE GAS REHEAT 0 
TEST APH 0 
MAKE-UP (%) 1 
HR WITH COND PMP PWR AND BLOWDOWN 

COMBINED CORRECTION 

HEAT RATE WITH GROUP 1&2 CORRECTIONS 
LOAD WITH GROUP 1&2 CORRECTIONS 

2399 8 
991.1 

1001.3 
7.6 
2.4 

TEST 
....... _---_ ....... _-

1. 
1 12 
4.09 

0 
0 
0 

60680 
257300 

0 

HR LOAD 
CORR CORR 
---------

1.0003 0.9950 
1.0014 1.0009 
0 9998 1.0006 
0 9975 1.0064 
1.0012 0.9988 

1 0002 1.0017 

.9 
8652 .6 

HR LOAD 
CORR CORR 

.0005 1 0038 
0.9997 0.9976 
0.9999 1 0001 
1.0000 1.0000 
0.9876 1.0124 
1.0000 1.0000 
1.0007 0.9993 
1.0033 0.9966 
0.9983 1.0018 
o 9988 1.0000 

o 9888 1 0116 

7882.1 
855332 2 



IPP UNIT No. 1 

CORRECTED HEAT RATE AND LOAD 

TEST POINT 

TEST LOAD 
TEST HEAT RATE 

869470 0 kW 
7743.5 Btu/ k'-J-hr 

GROUP CORRECTIONS 

THROTTLE PRESS 
THROTTLE TEMP 
HOT REHEAT TEMP 
REHEATER PRESS. DROP 
EXHAUST PRESS 

COMB NED CORRECTION 

DESIGN 
---------

241 .2 
1000 (I 

1000.0 
10.0 
2.3 

HEAT RATE WITH GROUP 2 CORRECTIONS 
LOAD WITH GROUP 2 CORRECTIONS 

GROUP 1 CORRECTIONS 

TOP HTR TD (F) 
TOP HTR PRESS DROP (Yo) 

EXTR TO BFPT (;;) 
MAIN STM SPRAYS 
DES GN APH 
F~EHEAT SPRAYS 
FLUE GAS REHEAT 
TEST APH 
MAKE -UP ( :;~ ) 

DESIGN 

4 

2 

HR WITH COND PMP PWR AND BLOWDOWN 

COMBINED CORRECTION 

09 
0 
3 
0 
0 
0 
1 

HEAT RATE !.-JITH GROUP 1&2 CORRECTIONS 
LOAD WITH GROUP 1&2 CORRECTIONS 

TEST 
---------

2398 7 
995.3 

1000.1 
7.6 
2 4 

TEST 
---...... _ ...... _--

1 74 
1 17 
4.11 

0 
0 
0 

74180 
25100 

(I 

HR LOAD 
CORR CORR 
--------- -------_ ....... 

1.0004 0.9945 
1.0008 1 0005 
1.0000 1.0000 
0.9976 1 0064 
1.0013 0.9987 

1.0001 1.0001 

7742.8 
869414.8 

HR LOAD 
CORR CORR 

1.0005 1.0038 
0.9997 o 9977 
1.0000 1.0000 
1 0000 1.0000 
0.9876 1.01 
1 0000 1 0000 
1.0008 0.9992 
1.0003 0.9997 
0.9983 1.0C>18 
0.9988 1.0000 

0.9861 1.01 

7852 0 
856999.0 
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INTERMOUNTAIN POWER SERVI 
PERFORMANCE EVALUATION 

UNIT NO 1 
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Note: 
The load and heat rate on irst page of each test point under 
the head "RATED CONDITIONS" i the rated power factc.r and 
H2 pl-essm-e. The flow unde', the same ng i the l-ated 
throttle pressure and of PSIA/1000 F. 
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E:FF EL.EP 

TEST CYCLE HEAT BALANCE 

TES;T PC) I !'·IT 
UNIT :fFl 

I TURE NE 270T150 
:I C? " I HCi j:;BH 

COMBINED TURBINE-CYCLE PERFORMANCE 

TJ "I"I:::D CC!ND I T 

'7E~E5~] .. E~ 
\~:< E.~ Cl El ~7.:j l+ E~ to 

INE THERMAL PERFORMANCE 

TI··IF:ClT'rL.!:; 

F:: E 1 .. ·11;::: t~~ T B 
IP TB 

I j\IL.ET 

001 ",.;,,:] 
15EO ~;;4 

:1.1 7:::3 

LP 'rEI, 
EXH 

1 

P1STSTG/PT=0.8005 , .. ? ""7 1::;' r.:.­
i 'hi" ~J 

DF SH~~FT NO :I. 

TClT(':;L TEl EI\II;:::PGV LP TB ENEPGY BALANCE 
TB LP TB RHT TB LP T8 

87" 
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T G L PEF~~ORMANCE OF CONDENSING SECTION 
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NTERMOUNTAIN POWER SERVICE CORPORATION 
PERFORMANCE EVALUATION TEST REPORT 

UNI NO. 

APPENDIX D 

Ie Asslgnm2nt Locations 

[ 



.:=.:::::::;::.";::::== 

1 

15 

7 
H3 

C 

3 
,-
"7 

"~ 
! 

INTERMOUNTAIN POWER SERVI COF:POR"n I eN 
PERFORMANCE EVALUATION TEST REPORT 

t.J[i 

THERMOCOUPLE LOCATION AND IMMERSION TABLE 

TC 

1291 

1297 
1286 
1 

293 
13~:J3 

128~ 

1 r~l~-t. ..,,"'J. ;_.~ 

1 287 
I ".:)ritrf 

,,-07 

1 2'1:5 . 2lf2 l 

1 299 
i .. 

Ut;.jI T # 1 

Ir"lMERSION 

9 
10 

9 
C) 

11 
12 

l() 

1 
1 
11 
11 
10 
10 
ill 
l(l 

:t(} 

IMMEF:SION 

8 
8 
9 
9 

1 0 
l(} 

() 

LOCATION 

r'lS (A) 

M'~ 
!to (B) 

MS 
t'lS D 
CRH (t--J) 

CF:H " } 

CRH ([: ) 

CF:H < C) 
HF:H C\ 

.. ",Jl 

HRH ( ) 

HRH ( t~ 
HRH ( N) 
LPB 
LPB (A 

LPB (B 
LPB B} 
LPB 'r"" t,. k} 

(C) 

LOCATION 
===:::::==== 

Ft-J OUT 4-'-~' ;. ~ K 6A 
FW t-tTF~ t:.r~ 

Fi·J GUT HTF: 7tl 
FW OUT HTF:. 7B 
FW OUT HTF~ .. ...-.r .... 

OM 

Fl4J OUT HTF: .. 8S 
FW TO ECON. 

1 



INTERMOUNTAIN POWER SERVI 
PERFORMANC~ EVALUATION 

UI\ll T f~.lCj ~ 1 

GE 

El-16 

1 



ells j U~lEr:: K. MARKS - LSJ JOB t: 66311 - 002 
~HNUFHL fUREF:: 6E 
DESCRIPTION: TURBINE TEST THERMOCOUPLES 
MODEL t: lPE E CALIBRATED BY: 11. GALARNEAU 
SERIAL ii: VARIOUS DATE: 8il2/8b 
GLlSTOI1ER l.D. #: NONE 
RANGE: 200 TO 1050 DEGREES FAHRENHEIT 
CAP I: NONE 

KAyE REFERENCE JUNCTION SERIAL NO. 2822 

THERI'IOCOUPLE I'IILLIVOLTS 
-----------------------

[EMP F 11'11'1 IN. 1171 1175 1178 182 1185 1186 1187 1192 1208 : 
---- : 

200.0 8 5.866 5.872 5.870 5.874 5.867 5.873 5.872 5.874 5.873 5.879 
12 5.868 5.873 5.867 5.873 5.868 5.871 5.873 5.875 5.873 5.87b : 

400.0 8 13.712 13.745 13.734 13.746 13.702 13.731 13.718 13.753 13.738 13.774 : 
12 13.739 13.730 13.734 13.732 13.735 13.73Q 13.743 13.737 13.730 13.750 : 

6(10.0 8 22.242 22.240 22.230 22.253 22.228 22.231 22.252 22.2bb 22.234 22.298 : 
12 22.224 22.225 22.221 22.221 22.215 22.21b 22.234 22.228 22.217 22.245 

800.0 8 .31.096 31. 065 31. 048 31.115 31.070 31.054 31. 099 31.105 31. 077 31.139 : 
12 31.050 31.037 31. 049 31. 054 31.030 31 042 31.060 31.042 31.037 31.074 

900.0 8 35.561 35.556 35.491 35.568 35.567 35.545 35.584 35.bl0 517 35.&39 ; 
12 35.554 35.521 35.510 35.503 35.525 35.501 35.569 35.525 35.500 35.559 

1000.0 8 40.037 40.016 39.973 40.035 40.037 40.016 40.050 40.070 40.003 40.089 : 
12 40.002 40.019 39.981 39.970 39.980 39.978 40.014 40.027 39.971 40.042 : 

1050.0 8 42.284 42.295 42.252 42.285 42.263 42.258 42.279 42.305 42.246 42.347 I 
12 42.245 42.242 42.239 42.235 42.218 42.234 42.263 42.239 42.234 42.263 : 

:THE STANDARDS USED DURING THIS CALIBRATION ARE: 

1 PLATINUM RESISTANCE THERI'ID"ETER STD - P51261 
1 - TE"PERATURE RESISTANCE BRIDGE STn P407B6 
1 KEITHLEY DIGITAL "ULTIHETER STD - 0559 

ITHESE COMPANY STANDARDS ARE STANDARDIZED BY REFERENCE TO NATIONAL BUREAU OF STANDARDS CERTIFICATIONS: SIS-R-B61-PAGE 1 

1 



A·H·D 

G N RAL ELECTRIC 
APPARATUS SERVIC BUSINESS DIVISION 

LOCATION-DATE 
COPIES, 

Schenect , NY March 15. 1984 
DIAL COMM NUMBER 

• 8*235-7604 

SUBJECT 

• 

J.T. 82723 Chromel Constantan Cal ion 

Mrs. Ruth 1 
Bui 41-Room 310 

Reference Junction Instrument Serial No. 6665. 

Imm. r 
1228 1236 

176.5 8 5.00 5.01 5.00 5.00 5.00 
12 5.00 5.01 5.00 5.00 5.00 

430.2 8 14. 15.02 15.01 15 15.01 
12 14. 15.02 14. 99 15.01 

.9 8 24.96 25 25.01 2.5 .01 
12 24.96 24. 25.00 .00 

775.7 8 29.95 30.03 30.01 29.98 30.00 
12 29.95 30.03 30.01 29. 29.99 

887.5 8 34.95 35.04 34 34.97 .99 
12 34.93 35.01 35.00 .00 

.8 8 39.93 .01 39. .95 
12 .92 40.01 39.99 39.99 

.9 8 42.22 42.30 42 42.23 
12 42.21 30 29 42. 

The Standards used ion are: 

I-
I- Pre STD-OIl2 
1- Mueller 

are at reference to Nat 
cert 1. 

Cal 
INSTRUMENTATION SERVICES 

28 Room 512 

,/ 

5.00 5.00 5.01 
5.01 5 00 5.00 

15.01 15 14.99 
14.98 15.02 14.98 
25.01 24.95 

.01 25. 24.93 
30.00 30 29 
29. 30.07 29. 
34. 35 34.96 

.00 35.07 34.96 
39. 40 39 
39.99 40.07 39.96 
42 42.31 42.21 
42.28 42. 42.24 

Bureau of Standards 

1 



---------------------------~~-------------------------------------------------------------------------------------------, 

CUSTOMER: K. NARKS - LST 
MANUFAC fUEEF:: 6E 
DESCRIPTION: TURBINE TEST THERMOCOUPLES 
MODEL #: TYPE E 
SERIAL I: ~ARIDUS 

CUSTOMER 1.0. #: NONE 
RANSE: 
CAP II: 

201) TO 105(1 DEGREES FAHRENHEIT 
NONE 

JOB 4: bb317 -

CALIBRATED BY: M. GALARNEAU 
DATE: 08/12/86 

THERMOCOUPLE MILLIVOLTS 

TEMP F IMI'! IN. 1218 1220 1221 1235 1237 1351 

200.0 8 5.8S1 5.875 5.879 5.876 5.B78 5.880 5.872 5.B73 
12 5.880 5.876 5.871 5.874 5.881 5.878 5.870 5.869 

400.0 8 13.757 13.726 13.778 13.669 13.776 13.758 13.793 13.795 
1"" L 13.748 13.740 13.750 13. 13.755 13.735 13.781 13.771 

000.0 8 22.272 22.236 22.297 22.143 22.291 22.255 22.327 22.330 
1" i. 22.234 22.228 22.225 22.173 22.240 22.222 22.292 22.279 

800.0 B 31.070 31.093 31.147 30.950 31.125 31.088 31.211 31.219 
12 31.047 31.041 31.044 30.981 31.049 31.041 31.155 31.130 

900.0 8 35.555 "ill: !!:r., 
~1.I1IIt.hJJ 35.638 35.391 35.592 35.582 35.728 35.711 

12 35.492 35.546 35.508 35.485 35.524 35.521 35.643 35.619 

1000.0 8 40.006 40.049 40.130 39.851 40.060 40.025 40.224 40.215 
12 39.965 39.990 39.981 39.913 40.017 39.997 40.197 40.111 

1050.0 B 42.228 42.301 42.358 42.071 42.281 42.263 42.462 42.460 
12 42.228 42.230 42.20a 42.145 42.235 42.223 42.377 42.358 

:THE STANDARDS USED DURING THIS CALIBRATION ARE: 

1 PLATINUM RESISTANCE THERHO"ETER STD - P51261 
1 - TEMPERATURE RESISTANCE BRIDGE STD P40786 
1 KEITHLEY DIGITAL HULTIHETER STD - 0559 

1352 1353 

5.870 5.869 : 
5.867 5.B68 : 

13.78b 13.784 : 
13.774 13.776 

22.316 22.313 : 
22.285 22.284 : 

31. 201 31.190 : 
31.138 31.140 : 

35.690 35.68B 
35.632 35.628 : 

40.217 40.218 
40.124 40.116 

42.460 42.461 I 
I 

42.360 42.356 

COMPANY STANDARDS ARE STANDARDIZED BY REFERENCE TO NATIONAL BUREAU OF STANDARDS CERTIFICATIONS: SIS-R-B61-PA6E 1 

I 1 



N RAL ELECTRIC 
INTEGRATED COMMUNICATION SERVICES DEPARTMENT 

GENERAL ELECTRIC COMPANY. BLDG. ROOM 500· NEW YORK 12345 

J. 

5 8 
12 

.2 8 

2.9 8 

.7 8 

.5 8 

8 8 

Standards used 

1 -
1 
1 -

00 

are: 

to 

.. . S 

7 

385-5108 

au 

1 



o o ( 

J.T. Cal 

Reference No. 6665 

TEMP IMM. 

176.5 8 5.02 5.02 5.00 5.00 5.00 .02 5.02 5.00 
12 5.00 5.01 5.00 5.00 5.00 .0 5.01 5.00 

430. 8 15 05 15.04 14.99 14.99 15.00 15.05 15.05 14.98 
15.01 15.03 15.00 15.00 15.01 15 04 15.04 14.98 

662.9 8 .18 25.08 25.06 25.07 25.17 25.17 25.05 
12 2 .14 25. 25.11 25. 25 17 25.18 25.08 

775.7 8 30.13 30.14 30.00 29.95 29.97 30.10 30.10 29.96 
12 30.09 30.05 29.99 29.99 30.00 30.07 30.08 29.98 

d87.5 8 35.15 35.15 35.03 4.95 34.98 35.12 35.11 34.96 
12 35.07 35.05 35.01 34.98 35.00 35.08 35.09 34.97 

998.8 8 40.18 40.16 40.01 39.93 39.94 40.13 40 39.94 
12 40.10 40.06 40.02 39.98 39.99 40.10 40. 39.98 

The Standards used cal are: 

STD 0499 
STD 0559 

"'. STD 0459 

to Bureau of 

I 

I 
L 

66614 001-39 

1 



-----------------------------------------------------------------------------------------------------------------------i 

I,;Ul:lIUI1ER: 
CONTACT: 
LOGHr ION: 
MANUFACTURER: 
IJESCRIPHON: 
IIODEL lI: 
SERIAL iI: 
CUSTOMER REF I: 
RAN6E: 

TEHP F IH'" IN. 

17b.5 8 5.03 
12 5.02 

430.2 8 15.06 
12 15.06 

6b1.9 8 25.11 
12 25.10 

m.7 8 30.11 
U 30.12 

887.5 8 35.15 
12 35.13 

998.8 B 40.15 
1:.: 40.15 

6E-IIcSS 
PAUL BAHRIIANN 
BLDB. 55-239 
6ENERAL ELECTRIC 
fEST THERIIOCOUPLES 
TYPE E 
SEE BELOW 
95X08400l001297XI005 

JOB t: 60683-001 
CALIBRATED BY: P. HORLEY 
DATE: 7121/88 

AMBIENT TEHP: 72 DEG. F 
RELATIVE HUMIDITY: 40 k 

170.5 TO 998.8 DEGREES FAHRENHEIT 

IHERIIOCOUPLE HILLIVOLTS 
-----------------------

REFERENCED @ 32 F WITH KAYE REFERENCE SYSTEH NO. bob5 
-----------------------------------------------------

1084 lObo 1082 1041 

5.02 5.02 5.02 5.02 5.02 4.99 
5.01 5.02 5.02 5.02 5.02 5.00 

15.05 15.05 15.05 15.04 15.05 15.00 
15.05 15.05 15.04 15.06 15.06 14.97 

25.10 25.09 25.09 25.08 25.08 24.99 
25.09 25.09 25.08 25.08 25.08 24.98 

30.11 30.10 30.10 30.10 30.10 30.00 
30.11 30.10 30.10 30.11 30.10 30.00 

35.14 35.12 09 35.09 35.09 35.02 
35.12 35.12 35.08 35.10 35.08 34.99 

40.14 40.12 40.08 40.10 40.08 40.04 
40.14 40.14 40.07 40.10 40.07 40.03 

,[HE srANDARDS USED DURING THIS CALIBRATION ARE: 

PLATINUH RESISTANCE THERMOMETER 
1 MUELLER TEMPERATURE BRIDGE 
1 - KEITHLEY DISITAl MUL TlMETER 

srD 
STn -
STD -

0576 
0459 
0559 

IrHESE COMPANY STANDARDS ARE STANDARDIZED BY REFERENCE TO NATIONAL BUREAU OF STANDARDS CERTIFICATIONS: SIS-R-881-PA6E 78i 

i---------------------------------------------------------------------------------------------------------------------~-i 

1 



TEMP 

176.5 

430 2 

662.9 

77 .7 

__ 87. 

998.8 

1 
1 
1 -

IMM. 

8 
12 

8 
12 

8 
12 

8 
12 

8 
12 

8 
12 

66615-001-45 

, o 

,-"/ 

4.99 5.00 5.02 
4 99 4.99 .00 

14.98 15.00 15.07 
14.99 15.00 15 05 

24.95 24.99 25.08 
24.99 25.02 25.06 

29.93 30.02 30.13 
29.97 30.01 30.04 

34.94 35.05 35.16 
34.96 35.01 35.05 

39.94 40.05 40.19 
39.97 40.05 40.04 

t 

./ 

5.00 
5.00 

15.00 
15.02 

24.98 
25.03 

29.96 
30.00 

34.98 
34.99 

39.95 
39.99 

4 99 
4.99 

14.99 
15.00 

24.97 
25.02 

30.00 
30.00 

35.03 
35.01 

40.04 
40.04 

STD 0499 
STD - 0559 
STD - 0459 

o ( 

No. 

5.01 
5.01 

15.08 
15.08 

25.09 
25.11 

0.13 
30.10 

3 .16 
3 . 
40 
40. 

to 

1 

Cal 

6665 

4.99 5.01 
4.99 5.01 

15.00 15.06 
15.01 15.06 

24.97 25.07 
25.02 25.10 

29.97 30.11 
30 00 30.11 

34.98 35.11 
34.99 35.11 

39.96 40.12 
39.98 40.11 

Bureau of 

A GE, RCA Entercnse 



I 
\ 

i 

L 

\ 

( 

CUSTOMER: 
CONTACT: 
LOCATION: 
MANUFACTURER: 
DESCRIPTION: 
PlODEl I: 
SERIAL I: 
CUSTOMER REF I: 
RANGE: 

TE"P F 1M" IN. 

176.5 8 5.01 
12 5.00 

430.2 8 15.04 
12 15.06 

662.9 8 25.03 
12 25.07 

775.7 8 30.04 
12 30.08 

887.5 8 35.04 
12 35.04 

998.B 8 40.02 
12 40.04 

6E-nss 
PAUL BAHRMANN 
BLDG. 55-239 
GENERAL ELECTRIC 
TEST THERMOCOUPLES 
TYPE E 
SEE BELmi 
95X 08400200 1297X1 005 

JOB I: 66683-001 
CALIBRATED BY: P. MDRLEV 
DATE: 7/14/88 

AMBIENT TEMP: 72 DE6. F 
RELATIVE HUMIDITY: 40 7. 

176.5 TO 998.8 DEGREES FAHRENHEIT 

THER"DCOUPLE MILLIVOLTS 
-----------------------

REFERENCED @ 32 F MITH KAYE REFERENCE SYSTEM NO. bbb5 
-----------------------------------------------------

1069 1081 1196 1072 

5.01 5.01 5.01 5.01 4.99 5.01 
5.01 5.01 5.00 5.00 4.98 5.01 

15.06 15.05 15.07 15.07 14.99 15.04 
15.00 15.04 15.06 15.06 14.99 15.04 

25.07 25.09 25.09 24.97 25.03 
25.08 25.04 25.08 25.10 24.97 25.04 

30.08 30.04 30.10 30.13 29.97 30.03 
30.08 30.03 30.10 30.12 29.96 30.05 

35.05 35.02 35.09 35.13 34.95 35.02 
35.09 35.13 35.14 34.97 ·35.06 

40.05 40.01 40.11 40.15 39.95 40.01 
40.08 40.02 40.14 40.16 40.00 40.0b 

:THE STANDARDS USED DURING THIS CALIBRATION ARE: 

1 - PLATINU" RESISTANCE THER"O"ETER 
1 "UELLER TE"PERATURE BRIDGE 
1 KEITHLEY DIGITAL "ULTI"ETER 

STD 
STn 
STD -

0576 
0459 
0559 

iTHESE CO"PANY STANDARDS ARE STANDARDIZED BY REFERENCE TO NATIONAL BUREAU OF STANDARDS CERTIFICATIONS: SIS-R-8BI-PASE 74: 

;-----------------------------------------------------------------------------------------------------------------------

1 



.5 

.2 

.9 

.7 

.5 

.8 

1 -
1 -
1 -

In. 

8 

8 

8 

8 

8 

8 

o ( 

5 5.00 
5.02 5.00 

are: 

of 

A GEl RCA Enterprise 

1 



, II o ( 

Cal 

No. 6665 

TEMP IMM. &-- L 

176.5 8 4.99 5.01 5.01 4.98 4.99 4.98 .0 5.00 
12 4.99 5.00 5.00 4.99 4.98 4.99 5.01 5.01 

430 2 8 14.97 15.05 15.06 14.97 14.98 14.97 15.06 15.04 
12 15.00 15.05 15.05 14.99 15.00 14 99 15.07 15.06 

662.9 8 24.95 25.08 25.08 24.95 24.97 24.97 25.08 25.04 
12 24.98 25.05 5.05 24.97 24.89 2 .00 25 08 25. 

775.7 8 29.92 30.12 30.13 29.95 29.94 29.99 30.11 30.0 
12 29.96 30.07 30.08 29.96 29.92 29.99 30.08 30.06 

87.5 8 34.93 35.13 35.15 34.94 34.96 35.01 35 12 35.06 
12 34 98 35.11 35.11 34.98 34.92 35.02 35.11 35.09 

998 8 8 39.99 40.16 40.18 39.91 39.93 40.00 40.14 40.04 
12 39.97 40.12 40.12 39.97 39.98 40.03 40.12 40.09 

The are: 

1 STD - 0499 
1 0559 
1 - STD 0459 

to Bureau 

v0615-001-46 

A GEiRCA E!1lerpnSe 

I 



\ 

I 

J.T. 

Reference 

TEMP IMM. 

176.5 8 5.01 
12 5.01 

430.2 8 15.06 
12 15.07 

662.9 8 25.09 
12 25.10 

775.7 8 30.11 
12 30.12 

887.5 8 35.15 
12 35.13 

998.8 8 40.15 
12 40.14 

The 

Bureau 

GE COMPUTER SERVICE 
• 28 -

smz 

G NERAl ELECTRIC 
GE COMPUTER SERVICE 

TYPE E 

v ./ 

4.98 5.01 4.99 4.98 
4.99 5.02 5.00 5.00 

.99 .06 14.98 14.97 
14.99 15.07 15.02 15.00 
24.99 2 .09 24.98 24.95 
25. 2 .09 25.02 24.99 
30.03 30.09 30.02 29.95 
30.00 30.10 30.03 29.98 
35.06 3 .13 5.02 34.96 
35.01 35.13 35.02 34.98 
40.06 40.14 40.02 39.93 
40.02 40.15 40.02 39.98 

No. 6665 

5.01 50. 5.01 
5.02 .0 5.01 

15.07 15.05 15.05 
15.06 15.05 .04 
25.10 25.08 25.08 
25.07 25.05 25.02 
30.13 30.09 30.10 
30.11 30.11 30.10 
35.16 35.12 35.13 
35.13 35.12 35.11 
40.17 40.13 40.12 
40.15 40.13 40.12 

STD - 0576 
STD 0559 
STD 0459 

to 
59. 

1 



\ 

1 
\ 

I 

TEMP IMM. 

176.5 8 
12 

430.2 8 
12 

662.9 8 
12 

7 5.7 8 
12 

-.)87.5 8 
12 

998.8 8 
12 

The Standards 

1 -
1 .. 1 

66614-001-38 

o 

J.T 

Reference 

v 

.00 4.99 4 99 
5.00 4.99 5.00 

14.99 14 98 14.99 
15.01 14.94 15.00 

24.98 4.98 24.98 
2 .01 4.87 25.01 

29.97 29.96 29.96 
29.98 29.92 29.98 

34.98 34.96 34.92 
34.98 34.89 34.94 

39.98 39.99 39.94 
40 00 39.89 39.87 

1 o ( 

Cal 

No. 6665 

5.01 5.00 5.02 4.98 5.01 
5.02 5.00 5 02 5.00 5.01 

15.05 15.00 15.06 14.95 15.04 
15. 15.00 15.05 14.98 15.04 

25.08 24.96 25.09 24.93 25.04 
25.08 5.00 25.08 24 97 25.06 

30.13 29.99 30.14 29.9 30.08 
30.07 29.98 30.09 9 95 30.06 

35.13 34.94 35.15 34.91 3 .06 
35.09 34.98 35.11 34.95 35.06 

40.15 39.96 40.18 39.90 40.07 
40.11 39.99 40.14 39.96 40.07 

are: 

STD 0499 
STD 0559 
STD 0459 

to Bureau of 

1 



o """,,""'CO"''''L'''' t o ( 

No. 6665 

TEMP IMM. ~ 

176.5 8 4.99 4.99 4.99 4.99 4.99 .01 .01 5.01 
12 4.98 4.97 4.98 4.98 4.98 .00 5.00 5.00 

430.2 8 14.98 14.98 14.99 14.99 14.97 15.04 15.04 15.05 
14.99 14.96 14.96 14.98 14.97 15.04 15.05 15.04 

662.9 8 24.97 24.95 24.97 24.97 24.94 25 06 25.06 25.07 
12 25.00 24.94 24.94 24.96 24.95 25.08 25.09 25.07 

775.7 8 30.00 29 96 29.95 29.99 29.95 30.11 30.13 30.12 
29.99 29.96 29.98 29.94 29.91 30.06 30.09 30.07 

,87.5 8 35.02 34 98 34.97 34.99 34.96 35.08 35.10 35.13 
35.0 34.98 34.98 34.94 34.92 35.09 35.12 35.08 

998.8 8 40.04 39.97 39.96 40.0 39.96 40.12 40.14 40.17 
12 40.02 39.98 39.97 39.94 39.90 40. 40.14 40.12 

The Standards used 

1 - STD - 0499 
1 STD 0559 
1 STD 0459 

These to Bureau of 
Standards 

1..10615-001-41 

A GEl RCA Enterprise 



GENERAL E CTRIC 
INTEGRATED COMMUNICATION SERVICES DEPARTMENT 

GENERAL ELECTRIC COMPANY • BLDG. ROOM 500 • NEW YORK 12345 • 385·5108 

.5 8 

.2 8 

9 8 

8 

.5 8 

.8 8 

.9 8 

are: 

1 -
1 -
1 -

to 

I 

l_ 

( 

1 

1 



, 
i o ( 

Cal 

No. 6665 

TEMP IMM. ,,/ 

176.5 8 4.99 5.00 5.02 5.00 4.99 5.01 4.99 5.01 
12 4.99 4 99 5.00 5.00 4.99 5.01 4 99 5.01 

430.2 8 14.98 15.00 15.07 15.00 14.99 15.08 15.00 15.06 
12 14.99 15.00 15.05 15.02 15.00 15.08 15.01 15.06 

662 9 8 24.95 24.99 25.08 24.98 24.97 25 09 24.97 25.07 
12 24.99 25.02 25.06 25.03 25.02 25.11 25.02 25.10 

775.7 8 29.93 30.02 30.13 29.96 30.00 30.13 29.97 30. 1 
12 29.97 30.01 30.04 30.00 30.00 30.10 30.00 30. 1 

.,,87.5 8 34.94 35.05 35.16 34.98 35.03 35.16 34.98 35.11 
12 34.96 35.01 35.05 34.99 35.01 3 . 34.99 35.1 

998.8 8 39.94 40.05 40.19 39.95 40.04 40.18 39.96 40.12 
12 39.97 40.05 40.04 39.99 40.04 40.13 39.98 40.11 

Standards are: 

1 - STD 0499 
1 - STD 0559 
1 STD 0459 

to Bureau of 

b6615-001-45 

A GE, RCA Enterpflse 

1 



t , o ( 

Cal 

No. 6665 

TEMP IMM. 

176 5 8 5.00 5.02' 5.00 .00 5.02 5.00 4.99 
12 4.99 5.00 4.99 4.99 5.01 4.99 4.99 

430.2 8 14.99 15.05 15.00 .00 15 07 15.01 14.99 
14.99 .02 15.00 14.98 15.05 15.00 14.98 

662.9 8 24.96 2 .03 24.96 24.9 25.08 24 98 4.97 
12 25.02 2 .05 25.03 24.98 25.12 25.04 5.01 

775.7 8 9.97 30.00 29.98 29.98 30.15 30.00 30.01 
12 9.98 30.06 30.00 29.97 0.10 30.01 29.99 

,87.5 8 34 96 35.04 34 98 34.60 34.15 35.01 35.03 
12 34.99 35.06 35.01 34.98 3 .12 35.01 35.00 

998.8 8 39.95 40.03 39.97 39.94 40.19 39.99 40.02 
12 39.98 40. 40.00 39.97 40.13 40.00 40 01 

The are: 

STD 0499 
STD - 0559 
STD 0459 

to Bureau of 

,-,,,615-001-42 

A GEl RCA Enterprise 

1 
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